A method has been developed by which the density and weight of an individual yeast cell can be measured with a reasonable degree of accuracy. The average weight of yeast cells in a cake is rather easily-determined by weighing out a gram of yeast and counting the number of cells with a hemacytometer, but measuring the weight of an individual cell presents a different problem, the solution of which is presented below.
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A resisting force is exerted on a body falling through a viscous fluid at rest. If the body is a sphere and if the flow is streamlined, i.e., no turbulence or eddying occurs in the wake of the sphere, the force exerted by the fluid is expressed by the following equation:
(1) F = 6irr where r is the radius of the sphere, n the viscosity of the fluid, and v the rate of fall. This relationship was first pointed out by Stokes (1845) and is called Stokes' Law.
The force is due to the co-action of the weight of the sphere and the buoyant effect of the fluid. Hence: Since the time elapsed from the moment the suspension is prepared until the cells are photographed is only five or ten minutes, and any carbon dioxide produced is not likely to be in the gaseous phase and hence would not cause appreciable errors in buoyancy, the use of glucose was not a source of error. More recent experiments, using salt solutions, have yielded density values of the same magnitude as those cited above.
A loopful of cells was suspended in 5 ml of the solution and shaken thoroughly. An aliquot was transferred to a Spencer Bright-Line hemacytometer slide and covered with a cover glass. Vaseline was applied to three sides of the cover glass to prevent leakage while the slide was in a vertical position. The slide was mounted on a microscope stage tilted to the vertical and illuminated with a substage lamp fitted with a blue filter to absorb most of the infra-red waves. This precaution was taken to minimize changes in temperature which might change the viscosity of the suspending liquid. A 43X objective and a 1oX ocular were used, and the field was photographed with a motion-picture camera with time-lapse attachment set at 1 exposure per 6 seconds. The film was developed and projected through a microfilm reader at a fixed enlargement; thus, cell magnifications were constant for the series of experiments. A strip of film is shown in figure 1 .
From the projected film, the diameters of individual cells were measured. The rates of fall of individual cells were calculated by noting the time required to travel the distance between the lines on the slide. Since the other factors in the Stokes' equation were known, the densities of the individual cells could be calculated. (4). The anomalous appearance of the curves might suggest that a non-random sample had been selected, but examination of the frequencies of cells appearing in different size ranges reveals a normal distribution indicating that a random sample had been selected. The diameters of cells and the correspondent frequencies are: 3.5-2; 4.0-7; 4.5-10; 5.0-20; 5.5-17; 6.0-8; 6.5-2; and 7.0-1. Correlation studies revealed a high degree of correlation between volumes and weights, indicating a high degree of accuracy of the observations. The weight of each cell was calculated by multiplying its volume by its density as determined independently by experiment. Had all individual volumes been multiplied by the average density, then correlation would automatically be complete, but since densities of individual cells were calculated by a series of independent and unrelated observations and measurements, a coefficient of correlation approaching 1 is indicative of the accuracy of the different measuremen.ts. Received-for publication February 23,1953 Our knowledge of the trace element requirements for maximum citric acid production by Aspergillus niger has been gained in experiments where temperature w'as kept constant. In general this temperature has been from 24 to 30 C although there are reports of good yields of citric acid beyond this range (Eisenmann and Blumenfield, 1944; Szticz, 1944) . Kovats (1946) obtained good yields of citrate by incubating the cultures for 3 days at 28 C and then lowering the incubation temperature to 20 C for the remaining time. 'Tomlinson, Campbell and Trussell (1950, 1951) using stationary cultures of A. niger 72-4, established the requirement of zinc, iron, copper and manganese for maximum acid production at 30 C. However, at this temperature it was possible to obtain maximum acid production over only a very narrow range of mineral concentrations. Small excesses,of manganese in particular were very detrimental to high yields of acid. The present work on A. niger 7274 was undertaken in an effort to determine -whether or not it would be possible to find a temperature at which high, yields of citrate could be obtained even in the presence of increased amounts of the trace elements. It was also hoped that the influence of temperature on the mineral * This study was carried out under a grant from the British' Columbia Research Council. requirements for maximum citric acid accumulation might be determined.
METHODS AND MATERIALS
As in previous work Aspergillus niger strain 72-4, (Perlman, Kita and Peterson) was used. The methods employed were, in general, those reported earlier (Tomlinson et at, 1950 (Tomlinson et at, , 1951 .
The composition of the sporulation medium and the fermentation medium were similar except that 2.0 per cent agar was added to the sporulation medium, the trace elements were omitted and the pH was adjusted to 6.0. Fine granular commercial cane sugar was used as carbon source. It was purified for use in the fermentation medium by cation exchange through 645 ml wet volume of permutit Q and 232 ml wet volume of Amberlite IRC 50 at the rate of 80 ml per hour. The chemicals used were of reagent grade. Ferric chloride was purified by cation exchange. The basal medium used was that developed by Tomlinson et al (1951) . It consisted of 15 g sucrose, 0.28 g NH4NO3, 0.06 g K2HPO4, 0.03 g MgSO4 7H20, HCl to pH 2.0, and water to 100 ml.
At the end of the fermentation time the contents of the flasks were filtered and the mycelium was washed
